Abstract of Korean Patent Publication 



Transmitter/ receiver appartus with reduced insertion loss comprising a single 
switching means and a plurality of antenna duplexers each duplexer having a 
different frequency band 

(11) Application Publication Number: 1996-0039682 (1996. 11. 25) 
(21) Application Number: 10-1996-0011748 (1996. 04. 18) 
(57) Abstract: 

A transmitter/receiver apparatus employed with advantage in a radio communication system 
for radio transmission and reception of frequency division multiplexed or time -division 
multiplexed signals of the frequency division duplex system on switching between plural 
antennas includes a plurality of antennas for radio transmission/reception of the reception 
and transmission signals, a switch for switching between the antennas, a plurality of antenn 
a duplexers connected to the antennas via the switch and having respective different frequency 
bands, a transmission unit connected to the antenna duplexers, a reception unit connected to 
the antenna duplexers and a control unit for controlling the switch, transmission unit and 
the reception unit. The control unit controls the switch so that an optional one of the antennas 
will be connected to the antenna duplexers of the frequency band corresponding to the 
frequency used in radio communication solely by the switching. The control unit controls 
the reception unit during reception for receiving reception signals via the antenna 
duplexers from the optional antenna, while controlling the transmission unit during 
transmission for transmitting transmission signals of the frequency used for radio 
transmission via the antenna duplexers from the optional antenna. 
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*52fe 4 4*34 *H2 4444 4* <S"r4 444 nMi* 24«Rr #32. 

*H62fe * 4422 444fc 27114 £4£4 4324 244 ££4 444 41 3 42 4*4 "344344 £4 
£ £4 44 444 **» 24*Hr 24. 

100 : ££4 44 

110: 44 4*4 

115:4*4*4 34 44 

116:44 4*4 34 34 33 

117 : ^43 *(I4 2)2 

120 : =^43 423^ 

130 : 41 4*4 44434 

131, 136 : £4 44 

132. 137 : £4 44 

135 : 42 4*4 44434 

140 : £44 . 

150 : 43 44 

160 : £44 

170: ^3 44 

180 : #4 44 44 

4^4 444 44 



t^4 £4fe 44 « a £44 £*4£ 

£4£ 44 4 £44 4^*8 (frequency division duplex system)4 £4£ £4 4444 42: 2fc 7.1 
«•«• 4£44 42.*, 4^4 4*4 444 ^43)4-4 ^4 ££4*rfc ¥-54 £4 4=^4 oi^-E)^ £44} ^ 
4 44 3J44. 

<y#323 £4£ 44 4 £44 4^>i(FDD)4 4-& £4 £4 4^44 oi^-s)^. ££41 jjai ofl 4, ft*] 41s: 
^ £4 42fe £4 44 $ £4 44 3. £^4 #4 4*4 44f-34(multiplexer)4 4*11 44 4444- 4r 
a] ££4i7H &44. 44(buiit-in) #3144 44 4*4 44 ^43 2fe 27fl4 4£ 4*41- 44 ^434 4 
«U ££4}o) £43 6.3.*!, ^£4 444 4*4 44444 444 44 44. 4 a 4*11. +^41 444 ^4 -84 
4 71)444. 

4124 444. *S"r4 44(300)^ 44 4*4(310), 44 4*4 3£ #4(315), 4 44 4*4(310)4 44 
4*4 3£ #4(315)4 344 2444 8* 4*414 ^43)4^ ^4 4 (320)1 2444. £4. ££4 4*1 ( 
300)fe 44 4*4 3£ 44(315)4 #*4 3£ 4*1 3444 44 4£ 4*4 34 34 s}2(316). S 4?1 
4^f- 4^14 ^4 3^(316)4 3$ 4^°H 7li«H ^44(320)* lH«fe ^44 fla(3i7)» 244 
4, ^41 ^1(300)^ £4 4^ ^4 44(300)i <a^44 44 <a3 44(370), ^ 44 44(370) 
ofl s^«fl -g-^-Or ^ ^i^s ^^]f]7l 44 £44(360)1- 2444. £4, ££4 44(300)^ Afl 4(320 
)aJf44 £4 4^7.1 £4l4(360)s.^4 £4 42:* 4^4^4 44 4« 4*114 43*^*1(330). ^ &fl 
*|(320)£-¥-44 £4 4£t- #^ 4xs 4444 44 £44(34)# 2444. £4, ££4 44(300)fe 4^ ^ 
4 4^ £44(340)4 4^ 4^44 44 4^ 44(350)4, £44(340) ^ £44(360)1- ^l]<H*l-4 44 
44 *H4(380)» 2444. 4^114 4E|*«l4(330)fe £4 43(331) 4 £4 43(332)3. ^4*1. 44 ^4 
^.o. ^ ^tgsife °J44 ^4£ £4 444. 

^-£t> ££4 44(300)fe tH4 4^144 4-¥- 4^41 ^4^4^-£^ 4£! £4 2fe £444. ^4^ 444 
4^*1 4^44. 

2444 84 4-¥- 4^144 44 4^4 ^4 44(315)°fl ^£44, 44 4^14 ^4 34 9s(3l6)fe 44 4 
Eflq-71 «?V^14 ^£ 44(315H ^£4Sife41- 3444. 4. 4 *-f*04. 44 4^4 ^4 34 *|S<316) 
fe 44 4*44 4-?- 4*4 3£ 44G15W ^£4 ?J4 3#44. ^44 ^14 ^a(3l7)fe 44 4*4 ^4 
3# fls(3l6)4 34 4J:a44 2#4 *04 4il ^44(320H £444. ^44(320)fe ^44 ^14 fla(3 
17)^44 ^14 4^°D 4*31 44 4*4 ^4 #4(315)4 #4(322)3 43344. =l 44, £44(360)4 4«H 
444 £4 4^fe 44 4*4 ^£ #4(315)1 4* 44 4*43. -¥-4 4444. £4 42:^ 44 4*44 4 
«fl £444. 44 4*44 44 4*4 ^4 44(315)4 3444 4fe ; o£, ^44 *114 ^S(317)fe 44 4* 
47> 4^ 4*4 ^£ 44(315)4 ^£4fe 344444 44 4*4 3£ 34 33.(316)4 34 42-3^-4 4 
24 *)14 42-1 ^44(320)2 £444. ^44(320)fe ^44 ^14 ^2(317)3^-44 *4 424 4*9 ^14 4 
*4(310)£ #7K321)2 4344. a 44. £44(360)4 4«1) £44 £4 42.fe xfl4 4*41 4* 4444. 
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£4 43.fe 44 444(310)4 44 £444. 

471 ifl^ ^44] s\n, 44 4^4 tfl^- o>^i4( 3 io)fe ^440204 44 <d^s)^, 444 1444 4 

4 ££414 ^44. 

£4 « £4 *44 4444 4144. 

£4 £4 44, 444 iflfl 440)) 444 4444 44 £414 £4l 43-£ 444 14*44(330)4 4 
4 4444. £4 43.^ 444 14*44(330)4 5)4 £44(340)44 £444. £44(340)£, £1 444(3 
80)4 44 44 444, 444 14*44(330)3444 <^4 43.4* f>4£ ««• * £2:44, *3 44(350) 
oil 44 444 £4 434 £444. =1 14, *4 44(350)fe -S-^ £* #444. 

£4 £4*4, *4 £4 14 44(370)4 44 1444. 141 *3 £* £44(360)4 4£44. £4171(360) 
£, 41 444(380)4 44 444, £44* *3 £* *2 3 £4£ 1444, 14 £4l 4^444 444* 
£4£* 7>4£ £-4! 43.4 4-34431. a £4 43.4 444 14*44(330)4 £444. £44(360)44 1 
44 £4 43.fe 444 14*44(330)4 44 ^44 (320)4 4 £#44. ^44(320)£ 444 ^43 £4* 
£444. 44 444 £fe 44 444(310)£ 4444. ^ 14, 144 14*44(330)4 44 £31 £4 41 
3.fe ^4 4 (320)4 444144 44 44 44 4444. 

££4l 44(300)4 ££4 T4"r 144 144, £4* 44 444 £4£ 14 Fl s vfl4 Fh R 44 £4£4 
4444. *2£4 5=41 341 £41 £4£fe Fl s 344 Fh s 444 14* 7 r 44. £4 £4£fe Fl R 34 

4 Fh r 444 14* 444. £. Fl s 344 Fh s 444 £4! £4£ 91 Fl R 344 Fh R 444 £41 £4£ 
71- 4 ^4 4444. £414 £41 444 £4£ 44(Fh s 344 Fl R )£ #4 4 4 

•fl* 14, 444 ££4l7l(300)7> 44 444 £4£ 441 TACS(Total Access Communication System) HLfe 
PCS(Personal Communication System)4 4*44 4*4* 3£, 444 14*44(330)44 J2.£4fe £4£ 
£41 €4(332) £41 «4(331H 4tl £41 £4£ IflCFl s ^4 Fh s ) 91 £41 £4£(F1 R vfl4 Fh 
r )« 44 #?0 44, 444 AS *4s* £4 (shoulder) 4^4 £-- : r44 

4^°11, 4>£4 ££4l7l(300)7> TACS 4^^4 -it^ 4£4fe f-^^^a, 0.7dB 3H4 i^'S £^(ins 
ertion loss)* 4fe ^44(320)7} ££414(300) xfl^ 4«144 2.5dB ^§H4 e xM4 t4*^l 

4(330) $ 4.0dB4 41-a ?J-fe °J-44 «^#^^(330)7l- £4l^ 91 £41^ 44 4^44 444, £ 
4l4(360)S.-¥-4 444(310) Efe 44 < ?>44 ^£ 44(315)444 4^ 4£4 44 

2.5dB + 0.7dB = 3.2dB 

44. £414(340)011 44 44 444(310) £fe 4-f 444 ^£ 44(315)^444 £44(340)444 4°J £ 
4* 444 44. 
0.7dB + 4.0dB = 4.7dB 

444 ^4*44(330)4 4°J £44 4^44 444fe 4:44 44*44(330)4 347V ^7>44 4^, 444 
44*44(330)4 34# 4^444 4 44fe , ?>44 44*44(330)4 4'9 £44 £7>44 44. 444, 4 
414- 14*44(330)4 4°J £44 4^4^ 444 44*44(330)4 a47> 4^4^, ££44(300)4 
4^4 ^a, 44 444 44 52 4*a £-€4 44 414 4-S44, £4 4E7> 4444. 
444^-S 44€ £4£44 44^ 27JI4 44 4^44 44€ ££4 444 #44, 44* £4£ ^44 3 
4* 44 ^44 91 44* 4444 44* 44 ^44* 444 4A7> 44 4*4, 444^-S. ££4 444 
41 £^4 £444. 

aa]ES f 4 4^4 444. 34 91 ^4 334 4^4 4 4£, £4 4-£* 44444 £4£ 4*44 

4^^4 sa<H44 £4£ 4* 4*4 £fe 44 44 4*4 4^444 *-5d ££44 444 ££4l 44* 4 
*4fe ^344. 

4 414 4€- £4£ 41 4 £44 £4 413: 91 £4 4 A* *4i ££44fe ££4 44 fe. £4 413: 9! £41 
43:4 44 ££4* 44 4£4 444; 444* 44 ^4^* 44 ^4^ £4; ^4^ £4* £4 4444 
^44a, 44 444 £4£ 44* 7 r 4^ 4£4 444 14*44 £4; 444 14*44 £44 1£4 £41 
£4; 444 14*44 £44 1£4 £4 £4; 91 ^4$ £4 £41 £4 91 £4 £4* 4444 44 44 £ 
4* £444. 44 £44. 44 444* £ 4144 4447} 44 ^43 £44 44 -¥-4 £44 4£4£ £4 
£4 4£4£ £4£ 444 444 14*4444 !£ 4^4 44 £4* 4444 44 £44. £41 
£4*4 44 444 14*44* £4 44 4i44 4443.44 £4 43:4 £44-£* £4 £4* 4444 
44 £4*. £4 *4*4 44 '444 14*44-i- £4 44 414 4 4443.44 *4i £44 4*4fe £4 
£4 £41 43.4 £44£* 44 £41 £4* 4444 244 444 14*44 *** 444-2-34, 4 444 
4£4 £44 £4£ 4^4 444H-S. 244 444 4£4 £44 41 £44 4^44 n. ^4 £4^-3 
£4 444444 41 £<S4 4^42-3, 13 £44 44 €3* 4^4^, 14 £4 91 444 4£4 £4 4 

4 1 44* 4£44. 444344 #4 £4444 41 £44 4^42-3, £4 4££ 444^ 444 34 

5 i4 44* 4^44. 

24 444 £4 44fe 44 1£ 4444ns. 444 444?! 4*44. 

£4 91 £4 413-fe 4 44 4£4€ 43:4^.3, 4S:7> 4 44 4£44 44 £4 33 4.2-3 £^44 £ 1 
4. 

£4 £4* £4 £44 44 £44 £4 413.4 7 J-H# 4344 44 43 £4* 7>44 44 £4* £3 £4 
4 31444 ^43! £44 ^43 91 £3 £44 44 £34 4 44 4£44 4 44 4**4 4*344 44. 
44 4^4 £3 £44 £3 144 42:44 4* £4*4 ^43 £4* 4444. 4fe ££4 3£* 4444 
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*i#4. 

«• t^ofl 4* ^41 Sft<H*l. 4^3 *M4fe *<fl &t °1 Wfl «r4l ^ <H! 4U# 

•r-tl S *-ilt!:4. 4<H 4°1 *HH 443 -iW *M4* <?M*M, <?M4# ¥3 

*-iH °l-8-S|te ^MHMI cfl-S-*l-fe ^4^ tll^-i- 7Mfe $414 4f>4 f 1 ^ 444 Wfl^. *<! ^fc-fr. 
4^ ^ofl s>o))>».1, ^ ^Ajofl °|-8-3fe ^4-r3 ^ °]4|4 *4 -3^3 

eims.^.^ <£a1#4. ^-il ^4£, 4°1 <r4°1] 34 4°1 4°1H, °& 4"r-iH °l-§-s]fe ^4^3 "H! fl 
^uj. "i^s^A^s ^ 4 °1b||43.^4 «^ft4. 4<H ^rfl£ =^33] «rfl* *M*H. ^4 fl*l44 
$ ^ a} ^Alofl Xfl^S)^. ^4^ofl tfl-§-4£- t^S] "gEl-gS^-H %4rS\7\\ 44. ^]<H 

^ai ^6Hs|fe <H1 Al3l7> 4314 ££|3«W« *«fl 43143.^ =^4 3 £4 ^ai ^^ft. 

44, £4 *Sbflte ^4 *-«r-tH °143fe ^t4=t3 ^ai a]3: 7 } ^^q^ ^ gqg tf^s* 
el *43£4 ^ai ^H^4. 

£ n}£. &<H4. 2711 4^14 44fc si-?- 34 4314°14. 

£ 4<3°1) 4€- 3^4 4*H StloJ^I. <r4 ^ *£4 4x1-4 a1 £4 4^44 4x°14. 

£4, €■ 4^3 ^-il 4*H Jfl<H4. <r4 <r43 4^ ¥ A J <r4°11 4<fl 444 =r4 41x3 43 

^vq-. ^go| iflJS ^3 U 3^ ^ °1 A l ^1 A l?t ^S*V£^ 

^"8 'r'S* ^H^4. £*. <r#£ ^8 ^3 ^ «>W 7ls*H 4* ^r^l ^°J: ^fl^ 'rtf* ^ll 6 !^. 

-a^, €■ "tH«W 4# ^t^I ^17> ^^€4. 

#^A] ^Ife »135.ofl £Al^ ^4 *^ o^^(FDD) Al^^o^ ^cfl^. ^IhaSS] 

^1(100)«>14. , , , 

^a] ^l(100)fe ifl# ^VBflu)-(llO), 51^- °jEflq- #*K115) ^ 3-¥- ^4 S|S.(116)1- a*«t|- 



^ElV«l^(136),'^2 °x>bIM ^El#^^(135), ^Al7l(l40) $ *^7l(160)» £^tb4. a*. *^ **l(100)fe 
^71(140), *<ti7l(160) * J*fl«H *|a(117)» ^H«^7l ft* »H ^1(180), ^1(150) « 

^1(170)1- 

ifl^q i4|S^^(120)fe 47flsl ^^(121 vfl^l 124)* 7>^H, ifl^- ^q-(HO), *)U ^4 «€]»^>l(130) ^ ^1 
2 <?Mq- ^Ei#aiA^(i30H ^ ^ ji, 3?- ti^lM- *|a.(H6)* ^ ^KH5H 

^4 

Jfll «61*<l>l(130)fe i^Al K||S«i&(120H ^41 4^(131) * ±m *SS^ ^(120)4^ * 

El(13lH ^el(i32)S ^ W13D4 M ^^(I32)fe ^ ^71(140) « *^7l(160 

)°11 ^'#^ c l-. 

42 ^El#^Ai(i35)fe ifl^l <1S«1&(120)«I *K1 €El(136) K ifl^l *JS«1 ^(120)4 * 

El(136)o11 €el(137)S ^€4. ^41 «El(l36)4 ^El(137)fe ^il 71(140) * *^7l(160)<fl 

^Al 7 l(i40) « *A] 7 ](i60)fe #3 « Sl^ ^1(170H 

27flSl -?>Elli+ ^Hl^^A-l, a ^ U ov^im «€)1-«1>I(130) $ ^12 <?M4 ^^#^^(135)^ <fl^°l * 

■3^4 ^-tl ^AKllOH 2l«- f-tloll ^»Hr «fl Fl s tfl^l Fh R "flA-l. "=Hrfe Fl s ^ Fh 

7H^, ^a] ^4^rfe Fl R ifl^l Fh R Si 7>^4. «^a] 123 Fl s ^1 Fh s ¥: 

2m ^ Fl s ifl*l Fc s 4 Fc s xflsq Fh s S *«S|3i, ^a] F l R ifl^l Fh R •& 27flsl 

^°J^ Jf *. n Fl n vfl^l'Fc r 4 Fc R Mi^l Fh r S *tt€4. 

m °J6fl4 ^^#^Ai(l30H^, *4! €^1(132)51 -g-f iflq* Fl s Fc s ^ ^°4* 

^a] ^E)(131)S1 ^4t -g-tf ^1^^ Fl R ^fl^l Fc R 21 ^4=r -§-t tfl^-i: 7>?!4. *|2 °J:^14 ^Hl#^Ai(i35) 

ojAi ^Al ^ el (137)21 -S-^ tB^>s. Fc s tfl^l Fh s ^ tfl°4* ^3, ^ *^(131)fl ^4^r -§■ 

^ tflcj^ fc e ^4 Fh R si ^ m& Am. m ^4 ^^€^1^(130) at 42 ^»<iA|(i35)fe 
_ **Hra«qte ^-ti A]2i# ^7i(340)<*i #^4^1, f-4^H^ -ti^* ^fl^i ^s^i(i20H 

"^-Al^cf. 

A^ # ^ ^Al ^(100)fe, ^fl# ^4(110) SEfe ^) Sl^- «M4» ifl^^ul, #41^ 0]^fe ^ 

sHHI 7li*H 41 <M4 liEi#aH(i30)4 42 tt^4 «*I#«I^(135)* isi^^o S ^ «^ai* ^^^4. 
o ei^ i.^^ ^4°! -^-4*1 ^^€4. 

-ti^l si^- ft*04 ^# Ha(H6)fe ^l^^l 3^ St*fl44 4^¥- 4^4 3^.44(115W 
» fl#«4. fll-§-4fe 3# -ilxfe ^3*1 4<H «la(ii7)a *4!€4. 

4«H ^](i80)fe f-Al-8-o.s °l-8-5lfe ^4^# 4<H ^ix^ ^H*l 4°1 fla(ll7)a **1^4. 
iflsq 40! $3.(ii7)fe si^. «?Vtll4 3# ^a(H6)s^*J -ilx U 4£ 4«H ^1(180)s-?-e1s1 ^] 
<H aijls^-eI ifl^ 4°1 -fl-U^M. 4°1 ^lx# ^3 a] t.m^^(l20)s ^«:4. 
<4!# H^lsl^ 3^- tt«J47> 4^ «*04 ^4(H5)«^1 % 41 ^Eii-aiAi(l30)si 

^44, cfl'^ ifloflAi f-Aio] ^Jf-, 4<H fl*<H7)te «BS^^(l20)sl ^^(122)* ^liflAi?] 

a,«1^ 44 ai^i- -S^?14. ^3*1 "HH^^(120)°I1 ^3^J 4<H 4lx°fl ^«fl, 4-¥- °J-^14 ^4 
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(115)fe ^33 4B3^(120)# 44 41 444 13433(130)4 1444. ^33 43 33(117)£, 441 
333 ^ ojji]^^ 344, 11(122)3 443fe 3J4 *34 11(123)4 4433fe 43 

£4 34 444 14 44(115)4fe 5=334 34 4447> 1414. 42 444 13*33(135)3 ^4 
* 4343 f-Ajoi ^sife 34. ^33 43 aja(2i7)fe, ^33 4^3^(120)3 11(124)4 4*1133^ 

4 43 4s:* 49^44. 33$ ifljg 43 Ai27> ^33 4H3^(120)4 441 AJW*. 44 444(110)4 4 
1 444 13*44(130)fc 4 S3 *( 120)4 44 4£ 1444. 44. *33 43 flS(117)fe. fltf* 
113 #3 431^* a/Wl 343, 11(121)3 443fe 34 * A W 11(124)4 444fe ^33 43 4 

£334 #4 34 444?> 34 444 14 44(115)4 1434 *a. 42 13*44(135)3 ^44 

43.2.3 *43 4j^gS|fe jjJJf., -£3*1 43 33(117Hr^33 4S3*(120)3 11(123)4 4433^*33 

43 4£* 41344. 3 *33 43 4£7> ^33 4S3^U20)4 ¥9< 34 444(110)4 42 4 
^q. <aq#s?^(i35)7> *33 4S3*(120)* 44 4 £ 1444. 41. ^33 43 33(117Kr,,444 31 
3 44 134** £4471 34, 11(123)3 443*r 34 434 11(122)4 4434fe ^31 43 4±* 

^33 4H3*(l20)fe, *33 ^1<H 93(117)43 4*34 *31 43 42.4 7la«H, 443 31(121 44 12 

4)* ^3344. 

444 43(100)4433 444*43 4444 4114. 

444 43(100)4 3444 *4*i, *i *°i 43 4*iu70)* *4 444 43(100)4 4344. 43 43 
d70H 431 41-& 444(1604 ^#44. 

44 434(180)fe 444 343fe ^sHrl- Sfe ^5:* ^7l(160)i *^tb4. 

*-4l7Kl60)fe *IH 71 (180)3.^13 ^IH ^5:°!) 7l^H, 170)3.-^ £} «a « ^4^r Si 

«-*>ul. f-^lofl ol^-5) fe ^3^# RF -tia* 41 ^El#^AKi30)4 »12 tb«H4 ^*«1^(135) 

*4i7l(160H RF -iiafe, ^^t^jAiol) S]«fl ^AlAl^S^-Ei ««« #±3-, ±% 

*1 n|lSSl^(120)S.^ ^-tl^ 1 !-. 

^^^1 D HB^i(l20)fe ^«8tV4. 44*1, RF D m^^(l20H s\n M 

**K100H W "BS^i(120)fe ^ m **M »fl* ^4(110)4 

51-^ ^4 44(H5)°fl ^ ^^14(E A 151^1 #*) * 44# <WHr ««. °l*s1fe W 
<^ m 41 ^e1#^^(130)4 *12 M4 1^*^1^(135) f *>4# WW. 4«W. Ll-^i 1 
20H W ^4<HI sl«fl ^ -a^fe ^^1 "BS^^(120H 4«H tW4 * 

^3 ^^7} a]3:s-?-e1 ^4-r ^el^l^. ^-«l7l(140H* *5€4. 
ol nil ^ ^lH7l(180)fe ol*^fe ^4^r* Sfe *4«4. 4=H. ^J7l(140)fe, 4* *H 

7](l80)S^-El^ »H -tiaofl 7ls*M °J5fl4 13 #«H "r-a ^4^r ^4 S ^244 °14 

i -aAloflonAi^ 2 71|S] 4^4 l^S^Ai ^ ^|i of^q ^iq*«WU30) S >il2 4^14 ^El#aiAi(i35)7> Xfl^- 
Slrf £4°1| ^14 44 4^1, ^111 4^14 4E]««)^(130)feFl s ^fl^l Fh s ^^J^^tWcJ 
sK*'** Art X|2 4^4 ^E]#^A-](i35)fe Fl R xfl^ Fh R 21 =r4 ^4^r l^ll- ^«14fe ^4 

? %lk ^d 4S4 44^1 £ 4«i s5K ?4V ^8*. E M 4^14 43§^a 1( i30)» «»1*4 

5 5?«)1 «4*lfe ^4^ ^j-Hl «l«fl, *4 tH^°l d *^ ^HH c "l 4 D J4 ^ 514. °J3 °J#*^J7l 4 

-a-<a ^ 4^121 a7i7> 4^4. 

3^4 4*1(100)4 TACS Al^^sl «««|e1A) ol.frS|te ^-f. ^4 4*1(100)21 »BS^i(120)fe l.OdB 

Sssl 4^ ^4 4^4. 41 4*114 43^4(130) « 42 444 13*^(135)21 4<a *4W ^4^. * 
AI71 * 44^21 4^4 444 43 «hj 0.3 ?]sil 44 1.5dB ^ 2.5dB ^HS 44. *47l( 

16C»sWiJ14 444(110) afe 34 ^4 444 44(115)44*1 4<a ^-i-Sr 1.5dB + l.OdB = 2.5dB°l a, 
tfl4 444(110) £fe 34 ^4 444 44(115)343 ^44(140)433 4<a l.OdB + 2.5dB = 3.5dB 

E?^ £34 44(300)434 *43 *«r4 44# 344fe ^4433 4« ^44 X133. *44 
(360)3^-3 vfl4 444(310) 3£fe 34 ^§4 444 44(315)443 4«9 3.2dBolJi. ifl4 444(310) 
£fe 34 0 J44 ^4 44(315)3^-3 444(340)443 44 ^4-& 4.7dBol3. _ 10 ^^ ^ 0 

^ ^oUAisi Aj<g ^4 ^sj) ^3433 44 ^44 3s4i4, 4 433 444 43(100)4 344fe ^4 
433 ^-a°l 444 44(300)# 344fe ^443^-4 «4 44. 

° 4 43 444(160)3^-3 M14 »J44(100) 3Efe 34 444 ^4 ^4(115)443 44 ^fl^ s . x 
*Ai7l(i60)4 #^ 4^3 4^4 4 5a4. 4. &3 444 4^3 av^- 3713 4 4^ ^ fliaa, 444(160). 
41444 43**13(130) % 42 444 13*33(135)433 443 4*4 4 44. 44. 014 444(110) 
£fe 34 444 34 44(115)343 444(140)443 44 £43 4*1 4 Xl^-S, ^4 4*4 441 4 
5q **K300)» 444fe ^44 34, 41 444 13*33(130) « 42 ?>44 13*33(135) 
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3 A^-s)fe ^44 *4 3-33 4433 3*3. 433 3.7)7} ^ sa4. 

iq «. o>Eiiui. 3^ 34(115)* 3347} 4433 3*3 4 43 34. 

33. 4 3-33 333 4€- 443 337} 3334. 

€■ 3333 444 33 fe. £ 53 £*14 h}<2} ojEfl^ A} 3 7]^* 7}33 FDD 3^ £fe TDM(3 

*4 4*4) 3^33 43* £3} 3^3 333 o]^ ^ safe 443 33(200)34. 
444 43(200)fe, 444 43(100)3 34 334 34 34(115)7} 32 34 434(215)3. 3334fe 3* 
3 SI 4*fe, £ 33 4 i tg fl| £A] £ *443 ^ (ioo)4 4*4*1 a t^j €4. 

443 43(100)3 3* 4*4 4443 *44fe 4*** 42:333. 5^1^^, ^3 34 434 ^.g. 

434^4433. 44. 

443 43(200)fe 31 33 434(210), 32 34 434(215) 3 =£33 33 33(217)* 2.444. E4. 44 

4 33(200)fe, ^33 33 33(217)3433 33 43.7} *#3fe ^33 3H3^(220), 31 434 431* 1 ! 
3(130), 32 434 431^3(135), 443(240) $ 443(160)* £-444. 444 33(200)fe 433(160)4 
^^^1 *1H 33(217)* 3343 33 34 333(280), 43 33(150) 3 33 43(170)* 3 £3*4. 
£33 3B3^(220)fe 47B3 33(221 33 224)* £443, 31 434(215), 31 434 43*33(130 
) 3 3^2 434 43133(135)3 3434. 

4*4 444 33200)fe 433 ^33 *4* 4*844. 

44, 34 33 43(280)* 433(240)3 43 333* 33 <%3 444 *43 3*3fe r4tf 4fe 33 *1 
it £33 33 33(217)3 4344. 43 33* 4*3 3 4343 gig 3 ^014. 

iflSl 33 S]S(217)fe 34 333(280)3*33 *H *333 -frS^ j|Oj Aljr^. AjAj^, 3 

>H<H AjjL-f. t"BH^^(220)°fl **l«-4. =^^^1 flS(217)fe. ^S^i(220)°1lAi3 ifl^o] t 

DM3 ^ * A 34?1] 4fe ^om-M. JHH -aJt* »BS^i:(220)o)l *-a«:4. 

els. °J«fl, ^-il ai^v ^Al Al# #^Ol|Ai i^^l ^«fl^lfe ^1€4. 

^12 ifl3 <?Ve1|4(215)7> tf« ^l«H7l(289)S-¥-^3 -ai«1| 3«I1 »U ^4 ^3 #^^1(130)3 ^4 

^ ^sft ifloflAi f-Alo] ^^f, iflSl »]ol7l(217)fe ifl^l oflH^i(220)3 ^I4*l^lfe ^1 

<H UH8Am4. o] ifl^i ^Jif ^3*1 ^S^i(220)<fl| ^^Vfe 3«ll, *D2 xfl3- °J^14(215)fe 

^jfl-jq D flH^^(220)-» *«| ^Hl ^4 ^3-1^(130)01) ^^«4. iflA] fl£(217)fe. 33 
3 #4 <a3<a^» ^-3471 3«fl, 33(222)ol ^ifl3fe ^4**1*1 33(223)* ^)3)4^1fe ^34! -ilSi-t 

^12 vfl3 °J:^] 4(2 15)71- -aqs^aL, ^2 ^31-^^(135)3 ^4=r "S3 ^^4 f-^l 0 ! =r^3fe 3^-. ^3*1. 
^1^7l(217)fe nl)SSli(220)3 33(224)* ^^Al?!^. ifl^J a] S ^ ^AJaI^ ^ Jjc].. 0 ]e]« ifl 

%i *1M -tls-t "1)^^^(220)011 9#4fe ?H 3«B, ^12 »113 ^4(2l0)fe ^3*1 "lS^i(220)* 

^12 ^4-^6|#^4(135H 34€4 ^33 ^l°l s]s(217)fe, 7l)4€ 333 ^4 ^.343 

3*B, 33(224)3 sWfe ^J4 *4°fl 33(221)* *4W*lfe ^3^! »H *-«3^ ^ Xl4 

^11 M13 tM4<2lO)7V -a^siai, ^|i ^14 ^3*^13(130)3 ^=Hr ^3 »fl«H4 ^3fe 3-f , ^33 

xil37l(2l7)fe ^33 °lls3i(220)3 33(221)* *H3?|fe. ifl^i >n<H ->8^44. 334 ^33 ^13 

aJ3:7> ^33 DBs3i(220)o)l ^#3^s.3, »U M13 «i}314(2l0)fe ^33 "BB3^(220)* f-«D ^11 4^14 « 

3*3aki3oh 3434. 453. ^33 ^13 3^(2l7)fe 7l|4€ 333 #4 < a33^* a343 3«H3, 33(2 

24)3 «i|313fe ^4 33(221)* sW3fe ^33 ^13 4^* 4-«4fe ^3 7>^44. 

^11 «<fl 4(2 10)7}- -id a| 5)31, ^2 4^14 £3144(135)3 ^4^r 33 vfl°fl3 *43 ^3fe3*. ^33 

^H3(217)fe ^33 °Bs3i(220)3 3 3(223)* *l| 414 3fe 3 *H3 43:* A S344. 334^33 ^13 

4i7> =£33 ol)s3i(220)ol) ^-#3fe 3«11. ^3 O j5)14(2l0)fe ^33 "11H^^(220)* *«J ^12 4 

^4 ^31^13(i35)ol) 3434. 4£. ^33 Jfl3 3s.(2i7)fe, 71143 333 44 333^* a343 3*113. 

33(223)3 sfiifl3fe ^4 33(222)* Jfl43*lfe ^33 ^113 43* «-«4 J fl 5U4. 

^. ajai^oiia^ 44 43. ^33 ^S3^(220)fe ^33 ^4 ^S(217)S433 ^33 ^3 3a 

43. TDM3 3 34 ** 3°83 47113 3 3(221 ifl3 224)* £33«:4. 

a oflEsj ^(220)3 ^33 *4^ 3«ll. #33 3314i 3«fl i r33fe t a J 3Ji7> 333 434 43* 

a) A -i# «.efl =^33(240)33 *^-34. 3 3, 33- 333(280)fe *33 3*3fe t4tI 33 fe 33 A JIf 
443(240)3 ^344. ^33. 433fe 44 333(280)^433 33 433 3a43 334 43*33s.^ 
33 44 33* ^44 34 3 32:44. 

443(240)3 43 3sfe 434 43133^433 44 433 4^* 434ji. a. 43 44* 44 333(2 
80)s 4444. 33- 333(280)fe. 43 3SS433 43 443 3a43. *44*43 7113 4333 31 3 
3 434(210) Sfe 32 33 434(215)5.433 44 43 % 34 S3 4443* 3:34^. 434 3-2.3. 3 
33 4*044 44 43 ** 3 44 4*33 433£* 4fe 33 33* a33$4. ^33 33 43(217)fe4 
44 333 33 333(280)3 33 -A34 33 433 3a43 ^33 33 33* ^3^. zi3as ^33 
3H3i(220)fe. ^33 33 3S(217)S^33 ^33 33 333 3^43 4*3 ^33 *4* ^^3^4. 
^. ^Ai^oflAi, 27113 9134 33133. # 31 334 43*33(130) 3 32 334 43*33(135)7} 3*3 
31, 334 43333 3*3 3*3-H.s. ^3 3^°, 7i)33 4 44. . 

a3 31 43333 *33 333. *33(160)S43 31 33 334(210) afe 32 33 334(215)433 
-y-<g ^aj o. ^ ^o.^ oiEnq. d-oi»)AiEi 3*0] *H^£|3, 31 34 334(210) afe 32 33 334(24 
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0)3.444 44 £44 4^* 344. ^Ir^ofl . 27fl2l £44 44**44 A^S)fe 444 44* 4444- £4 

4-!lS, 444(160) 4 244 £44 44*444 4<go] ^5)fe # 444S, iH| 434 ^*]-Jl /.}■%■ A]# 

01 ^7}*>J1, 44444 4444, 444 37l7> #£44. 

444 41 U XI 2 44444fe. x|| i 44444430) 4 42 £44 44*44(135) ifls] 44 4 

tfl4 ^ cfl^o] 4 444 444444 44 3gel 9} 44 444 444 44 434 444 44 

g 271)2] 44.2_SL 44 4444£, 44 444 43 « 44 ^44 43* 2782] 444 434£Ji. 45. 
5£4. 444 44 27fl2] 444 4*4-^3. 43 444 4£ 44- 

xu 95 42 444 4444^, ^44 ta«»oi 44 444 431*4 4444 44 ^44 434 44 444 

^14^ 4£ &4. 

4 «44 43 4444 4^. 4444 447} 444 4344. , , ^ 

444 41 44 44 4444, 4444 44fe FDD 4^44 444 44 42.4 4434 444fe 4444 4 
*14 44^4. * 4444 4444^ 43£4 £44 XII 4444 44-444 44(100)4 ol 427} 4444. 
444 434 43£* f£S 44. , 
4 4444 4444 44fe, 444 44 444fc ^44, 4*1 41 £44 44*44(130) 91 »12 £44 44 
§44(135)4 444 44 434. 44 £44(110) 9? 44 £44 34 44(115)4 344 44 £444 44 
444^ 444 434 £44 XI 1 4444 4444. 

4 444fe 41 4444 4444 444 444£3, 444 444 ^44 4444. 
«. 44«M4 Xll £44 44*44(130) 9? 42 £44 44*44(i35)fe444 444 43* ?144^. 27fl 
2] °M4. 4 4^8- £44(U0) « 44 £44 ^4 44(H5H ^44 44 £44fe 4^1^ °144fe WM) 
4«114£ 27fl4 4^4 ^4^ 

44E4 £44 44 £4 4|» #£ 6 J44 44 4^H44 4^1 ^4^r H ^ ^447> 44 Fltx ^ F2rxo) 
a Xll 444 44**4(130)^ °J44 44 4^4 444 ?W4fe 444 44 4^4 7>44. A2 
444 44#*4(130)fe 4€- 44 4^^4 444 ?1«144 444 44 4^^ 7>44. 
4*1 41 444 444*44 44 44(132) 91 44! 44(131)4 444 44 434 44 Fltx 3 Filial, XI 

2 444 444*4(135)444 *4 44(137) 4 44 44(136)4 444 44 434 44 F2tx « F2rx °14. 

^ai 4*17]., ^44 6]4£] fe 444^ 4«H44 4°14 244 4^4 "fl*-^ FDD 44 ^1^^4 & 
44 p]4 4444 800MHz 434 €€-44 l.9GHz 434 PCS4 4«« 4444fe 444 ^4 ^H-ifl 
444 444fe 734, 444 ol444 444^1 4°14£ 4°14 27114 4^94 444fe 44 44^71 
7}— 4td 4)s4 37lfe 47}44 4fe4 

44444, 444 o]4s)^ 444 4 444fe, 44 ^4^1 4S3^(120)4 4*11 i4^!4HS., 44 ^€4 

4^44 

4471(160)S44 44 444(110) £fe 44 £44 34 44(115)444 44 £4H 4^42-S, 444(160) 

si ^.g. 4^44 4 4.4 ^^4 4^4hs, a>4 444 47>4fe cflofl 444, 4471(160), 41 £44 

44*44(130) % 42 £44 44444(135) 44 44^1 4^44 £4, 44 £44(110) afe 44 £44 

34 44(115)S44 4471(140)444 44 44°1 4^4£-S, 44 4H7> 711444. 

4 4^4 44 44^1^1 4-i- 4444 7> 4^44. ^ ,^ ^ * 

44 4 42 4444 44443., 4 4444 4444 4*1 FDD 4^4 4 TDM 4=^4 444 ^4 

4 443-4 4444. 4 4444 444 444 4£fe 45£4 £-44 34 ttft 44-444 44(200)4 44 

44. 

oj-Sflfi] 4^-S: 45S.# 42:S 44. 

m. 4442] 444 4*ife. 41 £44 444*4(130) g 42 £44 44444(135)4 444 44 434. 4 
4 46J4 34 44(ii5)4 344 44 £44 £ 44 £44(110)4 44 444fe 444 "334 $144, 42 
44*114 444 444 4444. v , 

=l 444fe 42 4444 444H-S 444 4^-8- 444 4344 4fe4. 

a. 4A]44Ai 444 43 4444 Wis, 41 £44 44*44(130) H 42 £44 44444(135)fc 4 
o]*v 444 444 444fe 44, 24*1 £44, 4 44 £44(110) S 44 £44 34 44(115)4 343 4 
4 £44fe 444 444^ 4444 4444 4S 44$ 244 4^44 444 434 4444. 
46H44 £44 34^. 44 4£ 444 44 4^44 44 444 5 44 ^444 44 Fltx « F2nc°la. 
cis ois, axj 4^44 44 4447> 44 F2tx 92 F2rx£ ^34. 41 £44 44444(l30)fe 444 44 4^ 
44 444 ^44 444 4 Site ^44 44 44* 7>44. 42 £44 44**4U30)fe 4# 44 44 4^ 
^oi 40]^. ?H44fe- 4344 44 44* 7>^14. 

44 41 £44 44**4(130) 44 44 44(132) 9 44 44(131)4 444 44 434 44 Fltx « Fir 
x44, 42 £44 44**4(135)4 4 4 44(137) 91 44 44(136)4 444 44 434 44 F2tx 4 F2rx 

4*14 4* *4 800MHz 43 4*4 91 1.9GHz 434 PCS4 444fe ^ 4. £4 4444 44 
7> ^-44 444fe 4444 4444 4s. 44 4 244 4^4* 444fe 34 7^44. 4s a47> f 7>4fe 
7^^. 4444 
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444(160)3^4 411 4)4 4*4(210) J£fe 412 414 4414(215)444 4^4fe 44441. 441 

4 tHU^ 71^-0] 7>%-*>2.S, 444(160)4 *3 #3-8- 44i44. 4. ^4 444 4-8- 44* 

47>4fe 44, 444(160), 411 4414 44*44(130) £fe 412 4414 H44444 4*4 #±m. 41 
1 4|4 4414(210) Hfe 412 414 444(215)344 444(240)444 44 £44 S^SS, 44 4S4 7fl 
444. 

(57) <S4 
3J44 1. 

^4^ $4 oi*$a 44 43. si *4 4a* ^4 4444fe **r4 44 4i sa°H. 

44 44 43. $ 44 43:3 44 444* 44 443 4414: 
44 4314*43 ^43*44^44 44; 

4?i ifljy 44* 44] 44 441441 443:a, 44444 444 414* 7Mfe 444 43*44 4 
4; 

44 4414 44*44 4#ofl 344 44 44; 

44 4*4 44*44 4134 344 ^ 44; g 

44 i4D 44, 44 44 4 44 44* 414 *M 44 414 44 

4 £444 

44 *iH 444 44 4414* * 444 44144 44 ^43 4441 441 44 *44| 444fe 44441 4+ 
444 cfl^a) ov^q ^3*44414 344514 44 ^43) 44* 4144^. <r4 *4*4 44 4414 « 
3*^4* 4*i) 47I 4^4 4414344 44 43.* 444^4 =r4 44* 4l4*fca, 44 *4*4 44 44] 
4 f.«g Aj-7i 434 4*4344 44 4,4 oj 0144^ 4444 44 42:1- 444E4 44 44 

^4* 4H4fe 444 44. 
3)44 2. 

4114*11 444, 471 <^4 43. £ 44 43.fe 4 *4 4*44fe 444 44. 

^T 1 * 3. 

41 144) Si<H A i. 

^ ^^g. jf <i 3 «-«e 'r-tl 4^ 4^471 ^4 4^ ^* 7>^H, 
47I 41«H ^4*. *1 €-4 44**1 Sl(vacant) *\Q 4**4 471 ^33) +m * 47l 4^ 44^ 
4^01 4«D4£4 471 4=8 44* »H4^, 4?1 43 443 43 44°fl 7l4*M. 44 44 *44tt47l ^ 
fl« 44* 4|4*Hs *t a J 4*1. 
^44 4. 

41144 4<H4 4-71 4414 ±m 44^ 4441 °14slfe ^443 ^334 44144 ^4^* af 4^4^ 

4^4 4*1. 
^44 5 

g-'ig 01*44 ^4 4& 44 4x4 44 4444 444 4441 aH4, 
44 44 43: ^ 44 43:4 44 4444 44 411 4414 ^ 412 4414; 
44 411 ^ 412 4414 44 ^43* 44 ^4^ 44; „ 
47I 444 441 44 4U « 412 441441 44 ^444, 44 4 44 444 4144 7|4te 4U 4414 
^Ei4^Ai ^4 ^ ^02 4*14 444*14 44; 
471 *lll ^ 412 4414 ^41-^4 =t441 ^44 44 ^4; 
44 411 55 412 4414 H4#44 ^441 ^44 44 44; 3 
47I 44, 44 44, ^ 44 44* 41444 44 41 <4 44 
-§- i444 

44 414 ^4* 44 4414€ 4 4^14 444 44144 44 ^43 ^44] 4«fl 44 *44| 444fe ^44 
on tfl44fe 444 tfl^sl 4414 444444)4 ^44^4 44 ^43 44* 4H4j1. 44 *4*tf 44 4 
414 ^44^14* 441 44 444 4414S.44 ^4 43:* 444^4 44 4444* 41444, 44 *4* 
4 44 4414 44444* *«8 44 444 4414S.44 ^4 4441 444fe 4444 44 43* 444£ 
4 44 44 44* 414 4fe 444 44. 
344}- 6. 

41544) XW4, 44 412 4414fe 44 4# 44144 4^4 44. 
5844 7 

415441 4<44 44 ^43 ^4*RF^44 4|H^ ^44.44 414 43.3443 ^4^J 4l<4 43»H 441,4 
71 44I4# 4°H4 4^4 444 4414* 44 4414 44*4441 34445.* ^44fe 444 44. 
*J44 8 

417441 444 44 ^4^ 44*. 44 4^4 4414 % 4€ 4414 44 444 A 44 414 43.3.444 ^4 
414 4^4) 441 43. 344 41, 271)4 4* 4* ^444 3441 4)$- 414* *44| -&/iL=44. 44 RF i 
43 Djs4=i4 4 444 44 444^* Ji44* 444 44. 
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